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© Electronic firing system for target pistol. 

© An electronically operated pistol (I0)m has a 
frame (32) upon which is mounted a barrel (36) and 
a shell (12) which encloses virtually all moving parts. 
The pistol has a trigger (14) which, when pulled, 
moves a front sectfbn (56) of a trigger bar (48) 
carrying a magnet (80) of a Hall effect switch. The 
trigger bar has a rear section (58) connected to a 
solenoid (114) which is actuated by a current am- 
plifier (104) in a control circuit (124) which includes 
the Hall effect switch. Both sections of the trigger 
bar are independently axially movable but are so 
connected as to be pivotable about the trigger in 
unison to perform a disconnect function in associ- 
ation with a sear (78). A switch (104) in the control 
circuit mounted on the barrel senses the presence of 
a chambered cartridge (92). The control circuit in- 
cludes a first light emitting diode (26) which illumi- 
nates when a round is chambered and a second 
light emitting diode (28) which illuminates when con- 
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trol circuit power is low. Voltage comparators 
(132.130) in the circuit signal logic elements 
(136* 146 148,140) when power is low or the second 
light* emitting diode fails to properly illuminate in 
order to prevent actuation of the solenoid. An elec- 
tronic failure, which causes current to be constantly 
directed through the solenoid, is sensed by a voltage 
comparator (152) which causes an oscillator (154) to 
rapidly flash the second light emitting diode. 
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ELECTRONIC FIRING SYSTEM FOR TARGET PISTOL 



Technical Ffeld 

This invention relates to electronically operated 
firearms; and more particularly, to target pistols. 

Background 

Electronically operated firearms are known in 
the prior art. Such firearms have typically em- 
bodied a solenoid adapted to displace an element 
of the firing mechanism such as the firing pin. 
hammer or sear. One problem with conventional 
solenoid firing element arrangements in firearms is 
the difficulty in providing a simple safety scheme. 

In addition, many electronically operated fire- 
arms utilize a capacitor to energize the solenoid. 
While a capacitor can adequately actuate a sole- 
noid, there are leakage and discharge difficulties 
which can reduce the service life of the battery. 

Prior art electronic firearms have not incor- 
porated round-in-chamber indicators which would 
illuminate a light emitting device or render the 
firearm inoperative upon indicator failure. While 
such an indicator is not a safety device and would 
only be an adjunct to the primary means of deter- 
mining whether there is a round in the chamber, 
i.e., visually inspecting the chamber, it could offer 
some convenience to a shooter who is ready to 
fire. 



Disclosure of Invention 

An electronically operated firearm of the inven- 
tion employs a solenoid to directly displace a trig- 
ger bar. thereby allowing for the utilization of a 
trigger bar safety of which many forms are known. 

A firearm of the invention avoids the disadvan- 
tages inherent in a solenoid actuation circuit having 
a capacitor by using a current amplifier to actuate 
the solenoid. As an aspect of the invention, appro- 
priate electronic logic circuitry may be associated 
with the current amplifier for preventing solenoid 
actuation under certain conditions. 

An electronic round-in-chamber indicator is in- 
cluded in a firearm of the invention to provide quick 
reassurance to a shooter that the firearm is in 
condition for firing at a target and thereby render 
operation more convenient to a shooter who is 
ready to fire. In accordance with the invention, the 
round-in-chamber indicator includes a small me- 
chanical switch to sense the presence of a cham- 
bered cartridge, and indicator circuit operatively 



connected to the switch and a light emitting device. 
As a further feature of the invention, circuitry is 
provided to sense a failure in the indicator circuit or 
the light emitting device and furnish an appropriate * 
5 signal to the aforementioned logic circuit whereby 
the solenoid cannot be actuated. 

Accordingly, it is an object of the invention to 
provide an electronically operated firearm for target 
shooting in which a trigger bar is displaced by a 
w solenoid to fire the firearm. 

Another object is to provide an electronically 
operated firearm incorporating a solenoid in which 
the solenoid is actuated by a current amplifier. 
A further object is to provide an electronically 
is operated firearm having an electronic round-in- 
chamber indicator system as a matter of conve- 
nience to a shooter. 

These and other objects and advantages of the 
invention will become more readily apparent from 
20 the following detailed description, when taken in 
conjunction with the accompanying drawings, in 
which: 
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Brief Description of Drawings: 



FIGURE 1 is a perspective view of a 
semiautomatic pistol according to the invention 

FIGURE 2 is a fragmentary, right side 
30 elevational view, partly in section, of the pistol of 
FIGURE 1. 

FIGURE 3 is a fragmentary, top plan, sec- 
tional view of the pistol of FIGURE 1, taken sub- 
stantially along the line 3-3 of FIGURE 2. 
35 FIGURE 4 is a rear elevational view of the 

tubular portion of the frame, showing the rear end 
of the barrel and a chambered cartridge. 

FIGURE 5 is a fragmentary top plan view of 
the frame and barrel, taken substantially along the 
40 line 5-5 of FIGURE 4. 

FIGURE 6 is a sectional view of the frame 
and barrel, taken substantially along the line 6-6 of 
FIGURE 5 

FIGURE 7 is a sectional view of the frame 
45 and barrel, taken substantially along the line 7-7 of 
FIGURE 5. 

FIGURE 8 is a schematic control diagram of 
the electronic control circuity for the pistol of FIG- 
URE 1. 
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© Electronic firing system for target pistol. 



© An electronically " operated pistol (10)m has a 
frame (32) upon which is mounted a barrel (36) and 
a shell (1 2) which encloses virtually all moving parts. 
The pistol has a trigger (14) which, when pulled, 

m moves a front section (56) of. a trigger bar (48) 

^carrying a magnet (80) of a Hall effect switch. The 
trigger bar has a rear section (58) connected to a 

2 solenoid (114) which is actuated by a current am- 

OQplifier (104) in a control circuit (124) which includes 
the Hall effect switch. Both sections of the trigger 

J^bar are independently axially movable but are so 
connected as to be pivotable about the trigger in 

2^ unison to perform a disconnect function in associ- 
ation with a sear (78). A switch (104) in the control 

OL circuit mounted on the barrel senses the presence of 
a chambered cartridge (92). The control circuit in- 
cludes a first light emitting diode (26) which illumi- 



nates when a round is chambered and a second 
light emitting diode (28) which illuminates when con- 
trol circuit power is low. Voltage comparators 
(132,130) in the circuit signal logic elements 
(136,146,148,140) when power is low or the second 
light emitting diode fails to properly illuminate in 
order to prevent actuation of the solenoid. An elec- 
tronic failure, which causes current "to be constantly 
directed through the solenoid, is sensed by a voltage 
comparator (152) which causes an oscillator (154) to 
rapidly flash the second light emitting diode. 
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Best Mode of Carrying Out the Invention 

Referring to the drawings, and more particu- 
larly to FIGURE 1, there is shown an electronically 
operated firearm of the invention, generally des- 
ignated 10. The firearm 10 is a semiautomatic 
pistol which is virtually identical in design to a 
mechanically operated pistol shown and described 
in U.S. Patent application Serial No. 931,287. filed 
November 17, 1986 in the names of Larry W. 
Cowles et al and entitled Automatic Pistol. It will be 
appreciated that, although the invention will be de- 
scribed, for purposes of illustration only, with refer- 
ence to the specific pistol of the aforementioned 
application, it has general applicability and may be 
utilized in different types of firearms. 

With continued reference to FIGURE 1, the 
pistol 10 will be seen as having a shell or housing" 
12 which enclosed almost al! moving parts, a trig- 
ger 14 and a charging handle 16 which constitutes 
part of the shell and is movable relative thereto. A 
sight bar 18 mounted upon the shell 12 carries 
front and rear sights. The shell 12 also defines a 
handle or grip portion 20. The shell 12 additionally 
embodies two windows 22 and 24 through which 
two light emitting diodes (LED's) 26 and 28, re- 
spectively, are visible. LED 26 functions as a 
round-in-chamber indicator light whereas LED 28 
furnishes a signal when either battery power is low 
or a fault is present in the round-in-chamber indica- 
tor circuit. A rotary on-off switch 30 serves to 
control power to the circuitry which operates the 
pistol 10 so as to permit or inhibit operation of the 
pistol 10. 

As shown in FIGURES 2 and 3. pistol 10 com- 
prises a frame, generally indicated at 32. to which 
all major assemblies and shell 12 of the pistol are 
attached. Frame 32 has a tubular section 34 which 
receives a barrel 36 and is brazed thereto. An 
operating spring 38 is coiled around the barrel 36 
for driving a bolt carrier assembly, generally shown 
at 40, forwardly into battery position during 
counter-recoil. The bolt carries assembly, which is 
mounted upon the barrel 36 for reciprocating 
movement between forward (batter) and rearward 
(recoil) positions, includes a bolt 41, a carrier 42, a 
striker (not shown) and a shell extractor (not 
shown). Also mounted upon the frame 32 are a 
safety 44 and a bolt stop 46. For a more complete 
description of the construction and functioning of 
the foregoing elements reference should be had to 
the aforementioned patent application. 

A trigger assembly is formed by the trigger 14 
and a trigger bar generally designated 48. The 
trigger 14 is pivotaliy mounted upon a pin 50 which 
extends completely through the shell 12 as shown 
in FIGURE 3. Trigger 14 has a lug 52 disposed in a 
notch 54 in the trigger bar 48 such that depression 



of the trigger results in a rearward axial movement 
of the forward section of the trigger bar. as is 
explained hereinafter. 

The trigger bar 48 is essentially constituted by 

5 a forward section 56 and a rear section 58 which 
are connected in such a manner that rearward axial 
movement of either the forward section or the rear 
section directly produces no movement whatsoever 
of the other section. The sections 56 and 58 are. 

10 however, interconnected by means of a tang 60 on 
section 56 having an enlarged heat portion which is 
slidingly received within an enlarged portion of a 
slot 61 in the forward end of section 58. The 
interconnection, while allowing for independent axi- 

75 al movement of the sections 56 and 58, permits 
pivoting of the trigger bar 48 about lug 52 as if it 
were a one-piece element. The trigger bar 48 has a 
vertical post 62 to which is connected an end of a 
tension spring 64. The other end of the tension 

20 spring is connected a laterally extending mounting 
post 66 on the frame 32. An intermediate portion 
68 of rear section 58 is of an enlarged width and L- 
shaped (as viewed in rear elevation) to provide an 
upper surface 70 to be engaged by a disconnect 

25 cam surface 72 on bolt 41 and a lower tab 74 to 
engage a confronting tab 76 on a sear 78 and 
engender pivoting thereof. As FIGURE 2 reveals, 
the spring 64 applies a forward bias, as well as a 
clockwise bias (about lug 52), to the trigger bar 48 

30 such that trigger return is constantly urged and the 
surface 140 is always in contact with the bolt 41. It 
should be readily apparent that upon recoil, the 
trigger bar 48 will rotate a few degrees in the 
counterclockwise direction due to the engagement 

35 between cam surface 72 and the trigger bar sur- 
face 70. Trigger bar 48 also has a depending post 
78 having a small magnet 80 attached thereto for 
actuation of electronic circuitry as is discussed 
hereinafter. 

40 The sear 78. which is generally L-shaped and 

has a hooked portion 82 for engaging the searing 
surface of the striker (not shown), is mounted upon 
the frame 32 for pivoting movement by means of a 
pin 84 which extends through an aperture in the 

45 rear portion of the frame 32. Engagement of the 
lateral tab 76 on the veticat leg of the sear 78 by 
the tab 74 on the rear section 58 of the trigger bar 
48 during rearward movement of the latter results 
in a clockwise pivoting movement of the sear 78 

50 which will release the striker. A tension spring 86, 
having one end secured to a post 88 of the frame 
32 and the other end secured to the vertical leg of 
the sear 78, furnishes a clockwise spring bias to 
the sear 78, whereby the hooked portion will re- 

55 main in engagement with the searing surface of the 
striker. 

In order to furnish an electronic indication to a 
shooter as to whether a cartridge is chambered. 
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some form of switch or sensor is required to sense 
the presence of such a chambered cartridge. FIG- 
URES 4-7, inclusive, depict a preferred switch ar- 
rangement While the electronic indicator 26 is 
useful in that it furnishes quick reassurance to a 
shooter who is ready to fire that a cartridge is 
present in the chamber, it is, nevertheless, merely 
an adjunct to the primary method of ascertaining 
whether or not there is a chambered cartridge, 
which would be to view the chamber through the 
ejection port. It will be appreciated, of course, that 
the electronic indicator is not a safety device and 
safety considerations mandate that it should never 
be relied upon for determining whether the pistol is 
loaded or unloaded. 

FIGURE 4 shows the rear end of the barrel 36 
and the rear end of the tubular portion 32. A 
plunger 90 is mounted upon the barrel 34 for axial 
movement thereover in response to the chamber- 
ing or extraction of a cartridge 92. Plunger 90 has a 
tang 94 whose end is contoured to fit over a 
cartridge casing. Tang 94 is of a length sufficient to 
have its end disposed readily inwardly of the outer 
periphery of the rim 91 of the cartridge 92, where- 
by movement of the cartridge 92 into chambered 
position occasions a forward axial displacement of 
the plunger 90. The plunger 90 is maintained in the 
illustrated angular orientation by a leg 96 
(FIGURES 4,5 and 7) which is in orthoginal rela- 
tionship to the tang 92 and has an outer surface 
which is curved to render it flush with the outer 
surface of the tubular portion 34. The inner surface 
of the leg 96 slides over a relieved surface 98 on 
the barre!36. as does the under surface 100 of the 
plunger proper, whereby forward and rearward axial 
movement of the plunger is guided by such sliding 
contact. It will be noted in FIGURE 7 that the barrel 
36 is relieved at 102 to furnish a recess for recep- 
tion of the tang 94 upon chambering of the car- 
tridge 92. 

A switch 104, having a spring loaded contact 
member 106 r is mounted upon the relieved surface 
98 of the barrel by epoxy and is axially positioned 
to have its contact member 106 fully depressed 
when tang 94 is in there recess defined by surface 
102. Depression of contact member 106 renders 
the switch 104 conductive. As will be seen in 
FIGURES 5 and 6. barrel 36 has a further relieved 
surface 108 and an area of the tubular portion 34 is 
cut away to allow for passage of the lead wires 110 
and 112 of the switch 104 to the control circuit. It 
will, of course, be appreciated that the switch could 
be of a form or type other than that illustrated 
provided it is capable of sensing the chambering of 
a cartridge. 

A solenoid 114, which has no spring therein, is 
attached to the rear of the shell 12 by means of 
screws 116 and 118. As shown in FIGURES 2 and 



3, the solenoid 114 has its axis extending longitudi- 
nally, generally parallel to that of the barrel 36. LED 
26 is mounted upon the base of the solenoid in 
such a manner that it is visible through the window 
s 22. The armature 114A has its end connected to a 
lateral extension 119 of the rear section 58 of the 
trigger bar 48 by means of nuts 120 and 122. That 
portion of the armature 114A lying between the 
nuts 120 and 122 is received within a slot in the 
io lateral extension 118 so that the trigger bar 48 may • 
pivot about the lug 52 without any vertical displace- 
ment of the armature. The solenoid is connected to 
a control circuit 124 in the grip portion of the shell 
which includes a power supply in the form of a 
rs battery 126. 

When the trigger 14 is pulled, the control cir- 
cuitry actuates the solenoid, thereby producing a 
rearward movement of armature 114A and, hence, 
the rear section 58 of the trigger bar 48. The signal 
20 to the control circuitry arises from the rearward 
movement of the magnet 80 in the front section of 
the trigger bar 48. Rearward movement of the rear 
section 58 causes the tab 74 thereon to engage the 
tab 76 on the sear 78, thereupon pivoting the sear 
25 clockwise and releasing the striker for movement 
into a chambered cartridge. After firing of the car- 
tridge, the bolt carrier assembly 40 Is driven rear- 
wardly by the cartridge casing, thereby pivoting the 
trigger bar 48 in a counterclockwise direction, 
30 whereupon the tabs become disengaged. Such dis- 
engagement results in the sear 78 pivoting in a 
counterclockwise direction whereby the sear 78 will 
engage the striker on the counterrecoil stroke of 
the bolt carrier assembly 40. During further coun- 
35 terrecoil, the striker spring (not shown) will be com- 
pressed and, of course, a new round will be 
stripped from the magazine (not shown) and cham- 
bered. The rear section 58 will be returned to its 
original position by the trigger spring 64 during 
40 trigger return since the tang 60 will pull section 58 
forwardly. To again fire the pistol 10, the trigger 
must be released so that the magnet 80 can as- 
sume its original or illustrated position. In this latter 
regard, it should be noted that the trigger bar 48 
45 will pivot upwardly or clockwise as the bolt carrier 
assembly assumes its battery position and the dis- 
connect cam surface 72 slides over the surface 70 
of the rear section 58. thereby placing the tabs 76 
and 74 in confronting relationship. 
>o Turning to FIGURE 8. the electronic control 

circuitry of the pistol 10 is shown. The electronic 
control circuitry illustrated includes five integrated 
circuits, viz.: IC1, IC2, I.C3. 1C4 and ICS. IC1 em- 
bodies four voltage comparator operational amplifi- 
5 ers. IC2 contains four NAND or inverting AND logic 
gates. IC3 has two monostable multivibrators which 
are both employed as one shot pulse generators. 
IC4 has two high gain, high current, Darlington 
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transistor arrays, one of which is utilized and the 
other of which is a spare. ICS incorporates two 
voltage comparator operational amplifiers, one of 
which is utilized and the other of which is a spare. 
Seven functions are developed by the above-enu- 
merated integrated circuits: 1. Battery level moni- 
toring; 2. Failure detection of round-in-chamber in- 
dicator circuit; 3. Failure detection of trigger circuit; 
4. Pulse generator for trigger circuit output; 5. 
Pulse generator for solenoid driver circuit output; 6. 
Logic decisions for go-no-go conditions; and 7. 
Current amplifier for solenoid actuation. 

Battery level monitoring is accomplished 
through the use of one of the voltage comparator 
operational amplifiers 130 in IC1 which has a feed- 
back resistor R13. The inverting input pin 4 of 
amplifier 130 is connected to a voltage reference 
source located between a zener diode D1 and 
resistance R1 connected in parallel with the battery 
126. The non-inverting input pin 5 of amplifier 130 
is connected between resistances R3 and R2 of a 
voltage divider similarly connected in parallel with 
the battery. Since the voltage at pin 5 is normally 
higher that that of the voltage reference source at 
pin 4, the output voltage on pin 2 of amplifier 130 
is at battery voltage level, thereby biasing off LED 
28. However upon a decrease in battery voltage, 
the voltage at pin 5 of amplifier 130 decreases in a 
proportional' manner while the reference voltage at 
pin 4 of amplifier 130 remains clamped at its 
reference level (2.9 volts) due to the Zener diode. 
When battery voltage decreases a sufficient 
amount (e.g., 3.9 volts in the illustrated circuit), a 
voltage difference will arise between amplifier 30 
pins 5 and 4 such that the voltage at the former will 
be less than at the leatter. Such a voltage differen- 
tial causes output pin 2 to change state and drop to 
ground potential, thereby biasing LED 28 to an on 
condition. As is discussed hereinafter IC1. pin 2 
also supplies a logic level input to IC2. To limit 
current through LED 28, a resistor R4 is provided 
in series therewith. 

In order to detect failure of the round-in-cham- 
ber indicating circuit which illuminates LED 26, the 
third voltage comparator 132 of IC1 is utilized in 
conjunction with the first voltage comparator 134 of 
IC5 which is employed to direct current through 
LED 26 when switch 104 is closed. Essentially the 
comparator 132 monitors activity of the comparator 
134 and the LED 26. 

Pin 2 of ICS (Comparator 134) monitors switch 
104 by sensing the voltage between the switch 104 
and a resistor R6 in series relationship therewith. 
Pin 3 of IC5 (Comparator 134) is connected to the 
same voltage divider as pin 5 of IC1 which is used 
to monitor battery level. The voltage at pin 3 is 
approximately two thirds the battery level which 
voltage furnishes a datum for comparing good 



switch contact for switch 104 and any malfunction 
of the round-in-indicator circuit when switch 104 is 
open. When switch 104 is open, pin 3 of compara- 
tor 1 34, the non-inverting input, is at a lower volt- 
s age, than pin 2, the inverting input. Hence, the 
output of ICS, pin 1, is at ground potential therby 
biasing LED 26, which is connected thereto, to an 
on condition. When switch 104 closes, the voltage 
on ICS, pin 3, exceeds that of ICS, pin 2, thereby 
jo changing the output on pin 1 to the battery voltage 
which biases LED 26 to an off condition. 

Comparator 132, the third stage of IC1, super- 
vises the functioning of LED 26. The non-inverting 
input (pin 9) of comparator 132 is connected be- 

75 tween LED 26 and a resistor R7. The inverting 
input (pin 8) of comparator 132 is connected to the 
same voltage divider as comparators 130 and 134. 
When the LED 26 is off, pin 14 of comparator 132 
is at battery voltage level. Conversely, when LED 

20 26 is illuminated, the output of comparator 132, at 
pin 14 thereof, is a ground potential. A NAND 
(inverting AND) gate 136, which, is part of IC2, has 
its inputs, pins 12 and 13, respectively connected 
to the output of comparator 132 and the inverting 

25 input of comparator 134, whereby logic on or off 
levels are supplied to NAND gate 136 to indicate 
the state of the LED 26 and the position of switch 
104. Should the switch 104 be open and the LED 
26 be off, pin 13 of NAND gate 136 will be at 

30 battery voltage and pin 12 of NAND gate 135 will 
be at battery voltage, thereby causing output pin 
11 of NAND gate 136 to be at a low logic level 
which will prevent firing as explained hereinafter. 
In order to generate a pulse from the trigger 

35 circuit, it is necessary to actuate a one shot 138 
which is part of IC3. Actuation of the one shot 138 
is achieved through the use of a Hall effect digital 
switch consisting of the magnet 80 (Ml) and a 
magnetic field sensing transistor Q1. The collector 

40 of transistor Q1 is connected to a resistor R9. 
Battery voltage is impressed across the series cir- 
cuit defined by Q1 and R9. It should be noted that 
Q1 is normally conductive and is switched off by 
depression of the trigger 14 which causes the 

45 magnet 80 to be displaced away from the base of 
Q1. Switching off transistor Q1 causes a rising 
signal on pin 3 of Q1 and at pin 12 of one shot 138 
which will cause the one shot to trigger. It will be 
appreciated that the one shot 138 will be triggered 

so on only the rising edge of a signal (when magnet 
80 moves away from the base of Q1 and not 
toward the base of Q1) and that the output at pin 
10 of one shot 138 is a positive going pulse. In 
addition, it will be seen that resistor R10 and ca- 

55 pacitor C3 provide resistor capacitor time constants 
for pulse width duration. Resistance R11 and ca- 
pacitor C4. which are connected across the battery 
are connected to reset pin 13 of one shot 138 to 
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prevent its actuation in the event the battery pack 
is inserted while the trigger is pulled and the power 
switch 30 is on. To fire the pistol it would be 
necessary to release and pull the trigger. 

Assuming a favorable input to a NAND gate s 
140 from logic ciruitry discussed hereinafter, gen- 
eration of a pulse at pin 9 of NAND gate 140 will 
cause a negative going pulse at output pin 10 
thereof. Pin 10 of gate 140 is connected to pin 5 of 
the other one shot 142 of IC3, whereby the nega- w 
tive going transition of the pulse at pin 10 will 
cause the one shot 142 to produce a positive going 
pulse at its output pin 6 which is utilized to drive 
the current amplifier for actuation of the solenoid 
and consequential axial displacement of trigger bar 75 
section 58. It will also be noted that the reset pin 8 
of one shot 142 is connected between resistor R11 
and capacitor C4 for the same reason that pin 13 
of one shot 138 is so connected. 

One of the Darlington transistor arrays in IC4, 20 
designated 144, is used as a current amplifier for 
actuation of the solenoid 114. Darlington array 144 
inverts the low current signal from pin 6 of one shot 
142 and provides an output (at pin 2 of the Dar- 
lington array 144) which is negative going and of 25 
the same amplitude and width. In the specific cir- 
cuit illustrated, the Darlington array 144 is capable 
of supplying 1.5 amps to the solenoid coil and has 
a collector output sufficient to bring the solenoid 
coil to 1.1 volts above ground, which is the satura- 30 
tion voltage of the output stage of Darlington array 
144. Capacitor C5 acts as a filter to supply current 
to the output. 

Basic logic decisions are effected by means of 
the NAND gates in IC4, viz.: the previously men- 35 
tioned gates 136 and 140 and gates 146 and 148 
Pin 1 of NAND gate 146 receives as an input the 
output of comparator 130 which is normally (if 
battery voltage is not low) a high logic level signal 
(e.g., battery voltage). Similarly, pin 2 of NAND 40 
gate 146 typically receives a high logic level signal 
from NAND gate 136 when the round-in-chamber 
switch 104 is open and LED 26 is on since both of 
the inputs to the NAND gate 136 are at battery 
voltage. Having high level logic signals at both of 45 
the inputs of NAND gate 146. is of course, the 
normal situation when the pistol 10 is ready to be 
fired and this, event will occasion a go signal or low 
level logic signal on the output pin 3 of the NAND 
gate 146. Should one of the signals at the input of 50 
NAND gate 146 be of a low logic level or if both 
signals are of a low logic level, then a high level 
logic signal (a no-go-signal) will appear on pin 3 of 
NAND gate 146 and prevent pistol operation. 
NAND gate 148 functions to invert the low level 55 
logic signal on the output pin 3 of NAND gate 146 
such that NAND gate 148 generates a high logic 
level signal on the output pin 4 thereof which is a 



go signal. When the high level logic signal form pin 
4 of NAND gate 148 is applied to pin 8 of NAND 
gate 140 and a pulse form one shot 138 is applied 
to pin 9 of NAND gate 140. one shot 142 will be 
triggered as previously explained. It will be under- 
stood, of course, that a low level logic signal from 
pin 4 of NAND gate 148 as applied to pin 8 of 
NAND gate 140 will inhibit triggering of the one" 
shot 142. and hence, firing of the pistol 10. 

A switch 150, which interconnects on-off switch 
30 and the solenoid coil 114B, is operatively con- 
nected to the magnet 80 for movement therewith 
such that a pulling of the trigger 14 not only moves 
the magnet 80 away from the transistor Q1 but also 
occasions a closing of switch 150. Upon closing 
switch 150. the terminal of the solenoid coil 114B is 
connected to battery potential via on-off switch 30. 
A voltage comparator 152 (which is part of IC1) is 
included to sense an electronic failure which would 
cause current to be directed through the solenoid 
coil 114B upon opening of the switch 150. Pin 11 
of comparator 152 is connected to the same volt- 
age divider (R2 and R3) as comparators 130. 132 
and 134 whereas pin 10 of comparator 152 is 
connected to a current sensing resistor R14 such 
that it receives the voltage drop thereacross as an 
input. When a low level input, indicating an elec- 
tronic failure, is received at pin 10, the output at pin 
13 changes in such a manner as excite an oscilla- 
tor partially defined by a comparator 154, feed 
back resistors R11 and R18. a voltage divider 
formed by resistances R15 and R17 and capacitor 
C6. A change in the output of Comparator 152 
(from ground to battery potential) causes previously 
shunted capacitor C6 to charge (through resistors 
R16 and R12) until the input at pin 6 of comparator 
154 is about two thirds battery voltage so as to 
change the output of at pin 1 of comparator 154. 
Upon a change in the output at pin 1 , capacitor C6 
discharges through resistor R16 until the output at 
pin 1 switches state. Upon this output change, the 
voltage at pin 7 drops to one third battery voltage. 
The result of successive discharges and charges of 
capacitor C6 is a wave form at pin 1 which causes 
LED 28 to flash on and off at about six times a 
second as pin 1 goes from battery to ground 
potential. The flashing of LED 28 indicates that 
prompt pistol repair is necessary. 

In order to enable those skilled in the art to 
more fully appreciate the specific circuit illustrated, 
various component values and type designations 
have been assigned to the circuit elements. As to 
the IC type designation, the following is a preferred 
listing: IC 1-LM239AJ;IC 2-CD4011BD* IC3- 
CD4098BD; IC 4-ULN-206121 M; and IC5- 
LM293AH. Q1 may be of IC type UGN-3019U and 
M1 is rated 420 Gauss at .100 inches minimum 
(Alinco VIII .212 Dia. x .187 Length). The solenoid 
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is a Shindengen F194 C-3V solenoid. However, it 
will be understood that the description of the circuit 
is not to be considered limiting but is for purposed 
of illustration only and that the circuitry admits of 
many variations including the utilization of a single 
IC chip. 

Obviously, many variaitons and modifications 
are possible in light of the above teachings without 
departing form the scope or spirit of the invention 
as defined in the appended claims.. 



Claims 

1. In an electronically operated firearm of the 
type having a trigger, a solenoid responsive to 
movements of the trigger and a sear operatively 
associated with the solenoid arid responsive to 
actuation thereof, the improvement comprising: a 
trigger bar for displacing the sear having a front 
section connected to the trigger and a rear section 
connected to the solenoid, the sections of the trig- 
ger bar being interconnected such that each sec- 
tion is axially moveable relative to the other sec- 
tion. 

2. The improvement of claim 1, wherein the 
front section of trigger bar is mounted upon the 
trigger for pivoting movement and wherein the sec- 
tions of the trigger bar are so interconnected as to 
permit pivoting of the front and rear sections in 
unison. 

3. The improvement of claim 2, further com- 
prising: 

a current amplifier for actuating the solenoid: 

and 

a voltage source connected to the current 
amplifier 

4. The improvement of claim 3, further com- 
prising: 

a first light emitting device; and 

means to illuminate the first light emitting 
device upon deterioration of the voltage source. 

5. The improvement of claim 4. further com- 
prising: 

a switch in the firearm to detect the presence 
of a chambered cartridge; 

a second light emitting device; 
means to illuminate the second light emitting 
device when the switch detects the presence of a 
chambered cartridge ; and 

means to detect failure of the second light 
emitting device to illuminate when the switch de- 
tects the presence of a chambered cartridge and to 
generate a failure signal. 

6. The improvement of claim 5 further compris- 
ing: 

means responsive to movement of the trigger 
for operating the current amplifier; 



means to prevent operation of the movement 
responsive means when either the first light emit- 
ting device is illuminated or the failure detection 
means generates a failure signal. 
5 7. The improvement of claim 1. further com- 

prising: 

electronic failure detection means to detect a 
flow of current through the solenoid when the trig- 
ger is released to provide an output indicative 
10 thereof; and 

means responsive to the output of the 
electronic failure detection means to provide a 
flashing signal. 

8. In an electronically operated firearm of the 
15 type having a barrel for receiving a cartridge, a 

trigger, a solenoid responsive to movements of the 
trigger and a sear operatively associated with the 
solenoid and responsive to actuation thereof, the 
improvement comprising: 

20 a switch, having a contact member, mounted 

on the barrel; 

a plunger, having a tang, mounted upon the 
barrel for axial movement thereover between a first 
position in which the tang engages a cartridge as it 

25 is being chambered in the barrel and a second 
position in which the contact member of the switch 
is so displaced by the plunger as to actuate the 
switch. 

9. The improvement of claim 8. further com- 
30 prising: 

a light emitting device; and 
means responsive to actuation of the switch to 
illuminate the light emitting device. 

10. The improvement of claim 9, further com- 
as prising: 

means to prevent actuation of the solenoid 
when the switch is actuated and the light emitting 
device is not illuminated. 

11. In a firearm of the type having a barrel for 
40 receiving a cartridge in chambered position, a firing 

pin for striking and firing the cartridge, a sear for 
controlling movement of the firing pin, a solenoid 
for actuating the sear, a control circuit for actuating 
the solenoid and a trigger for actuating the control 
45 circuit, the improvement in the control circuit com- 
prising: 

switch means to sense the presence of a 
chambered cartridge and provide an output indica- 
tive thereof; and 
so signal means responsive to the output of the 

switch means to provide an illuminated signal when 
the presence of a chambered cartridge is sensed. 

12. The improvement of claim 11, further com- 
prising: 

55 failure detection means to provide an output 

signal upon failure of the signal means to provide a 
illuminated signal when the presence of a cham- 
bered cartridge is sensed. 
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13. The improvement of claim 12, further com- 
prising: 

means to disable the control circuit in 
response to an output signal from the failure detec- 
tion means to prevent solenoid actuation. 

14. The improvement of claim 11, further com- 
prising: 

means to detect a low power condition in the 
control circuit to disable the control circuit and 
prevent solenoid actuation. 

15. The improvement of claim 11, further com- 
prising: 

a current amplifier connected to the solenoid 
for the actuation thereof. 



20 



25 



30 



3S 



40 



45 



50 



55 



8 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application number 



DOCUMENTS CONSIDERED TO BE RELEVANT 



EP 88101204.1 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. CI.*) 



US - A - 4 275 521 
(F.GERSTENBERGER et al . ) 

* Fig. 1-4 * 

US — A — 4 347 679 
(K.GRUNIG, H. ELMIGER) 

* Fig. 3 * 

US - A - 4 329 803 
(M.L.JOHNSON, J . A. BADALI) 

* Fig. 8 * 

AU - B - 444 844 
(DAVZD C.L. GRIEW) 

* Fig. 1,2 * 



1,7,8 



1,8 



1,8 



1,8 



F 41 C 19/12 



TECHNICAL FIELOS 
SEARCHED (Int. CI.* ) 



F 41 C 19/00 
F 41 F 13/00 
F 41 F 15/00 



The present search repon has been drawn up lor all claims 



Place of search 

VIENNA 



Date of completion of the search 

31-08-1989 



Examiner 

JASICEK 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



3 



CD 



